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From line 40 on column 1 to line 24 on column 2 

[0001] 

[Technical Field to which the Invention Belongs] 
This invention relates to a fuel cell. 

[0002] 
[Prior Art] 

Hydrogen-oxygen fuel cells are known as a power 
generating system in which the sole reaction product is water 
in principle, thereby exerting little undesirable influences 
on the environment of the earth. In particular, research into 
fuel cells which have a solid polymer electrolyte made of 
perf luorosulf uric acid cation-exchange resin is greatly 
advancing in recent years. Consequently, fuel cells of this 
type are achieving compact and higher output, and are expected 
to be put into practical application as the power source of 
motor vehicles, and the like. 
[0003] 

The electrolyte membrane of the solid polymer 
electrolyte fuel cell is made generally of a film of 
proton-conducting ion exchange resin having a thickness 
between 50 and 2 00 fim. In particular, an ion exchange membrane 
made of a perf luorocarbon polymer having sulfuric acid groups 
is known to have excellent fundamental properties and is widely 
investigated. JP-A-8-1196 12 ( " JP-A" means unexamined 
published Japanese patent application) discloses an inorganic 
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proton-conducting film made of unhydrated molybdic acid, which 
has greater durability than the polymer electrolyte membrane. 
[0004] 

A polymer electrolyte fuel cell of this type has gas 
diffusing electrode layers on both surfaces of the electrolyte 
membrane. Electric power is generated by the reaction between 
a gaseous fuel such as hydrogen or a liquid fuel such as methanol 
supplied to one of the electrode layer and oxidizers such as 
oxygen or air to the other electrode layer . In order to improve 
the output of this type of fuel cell, enhancement of the 
catalytic activity of the electrode, improvement of gas- 
diffusion electrode properties, reduction of ohmic losses, 
suppression of electrolyte membrane degradation, and the like 
have been attempted. The ohmic losses include losses due to 
the resistance of conductive materials, contact resistance and 
film resistance. The degradation of the electrolyte membrane 
includes the physical destruction of the membrane due to the 
vaporization of water in the electrolyte membrane and the 
increase of membrane resistance. 
[0005] 

On the other hand, attempts are also made to make fuel 
cell systems smaller in order to employ fuel cells as a long 
life power source of portable equipment. In such fuel cell 
systems, size reduction of attachments including humidifiers 
and reformers are being considered. 
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(54) FUEL CELL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell simplifying moisture 
control for an electrolytic film such as moisture retention control. 
SOLUTION: A fuel cell is provided with a unit cell with multiple 
laminated electromotive parts having a fuel electrode 1, an oxidant 
electrode 2, and an electrolytic film 3 held between both of these 
electrodes. The electrolytic membrane 3 is constructed with a 
laminated body comprising an organic compound film 3a with proton 
conductivity and an inorganic glass film 3b with proton conductivity 
laminated at least on a fuel electrode 1 side surface of the organic 
compound film 3a. 
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ie?L2 8 . 2 9 ?iVm&<DmiZ!lbim*3 0 *tl£<Ci* 

[0073] mammmm. mmmmommft*. m<t 
it. mad) (D&nstvmwLtcotm&v&z. 

[0 074] feLtS&W Lit* *> (C*89IiC £tilt. A $ 

titcv*m®i<s<t:umitmm<Dtmia>kG-r * c t tc 

[007 5] Tfr*>*>. -rff ^-^OJ:9«c«t*«M** 

[0076] y f y -^*isssffi±rtts-r « wtttc 

[0 07 7] 



30 



40 



50 S 



<1) 

(2) 

5 ttffcigTAiifS C 5 S*iAJ* S . 
[0 08 2] C©i^^cC4A>6. *l6W«B!Tjf ly/cH 
3 cctS-T J: -5 (c #-*>©*&#{* l 4±fci!a«{c7-a 
h >2»^14t4^- 1 6 £BfiKO-Cfej!8St4^ 1 5 ©«S>-^ 

S 7 P V > *J»*fi9«:KieKflF* 3 it i> ct * £ . 

ffif^ft 1 4fS<DVa h >eaS©il^>'N-X*i^ 

S$mnf§6ft£. ^©ISm. >^-/-;u©<fc^)iffii* 

«J: ^/]^[ 5 C i *J nJfilfC )fe i„ 
[0 08 3] #tC. 7-n h^mH^it-CP.O,- 
S i o,^©M^©t© ; £ffli>n«y 5f^-;u©j:5 

[0 08 4] &tc. WimLtc\%5lCKTJ:?lCQ£<DJ: 

mm*mm&mm2 2. 2 3©«b?l2 8. 2 9rtrsg 

14SM2 2. 2 3©*ffl?L2 8, 2 9l*3Ti4t5^ah 



(3) 
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C 0 0 8 5 ] 

[0 0 8 6] (JUIfffl ) CF,»CF,4CF,»CF 
OCF.CF (CF,) O (CF.) .SO.FiO^M 

U. **Ofcf£l Ni8BW I «caiSL/fc. -3-3«,»r. C© 
0. 6 0-C-ClB$ra?£*8L/c. fl6n/c*l 

5^«±tC^L. £»r lKHHBMfcLfca. <*6«C8 
O'C-C 1 B»ISWHKl,r«3 5 0 (tmiW8»ai«V*> 

[0087] S/c. f- h7J< h*f->5>. h 

O'f- - i -7 , a^*i/^-*>CC*- 20 
x*^-;Ufi£^**g£HT.»U=iU--MC*tl/r4 : 

;l/it^AT; F©it#l : 1 ©*I£-fK£/jnxTiS££: 

$ift3 0 am©*S»*Ol/«*f|S*!l,fc. 30 
[0 08 8] nhixtcmst'ffrmzihi o o -c-cs^ 
i&Gmsixmmis-c -in v i^mmm^-r^ p, o, 
-s i o,-t i o.fttbtezmmmtf^xmzftmc 

fc coytfvZ.moiMRftlfi'kfflMUtctcZ. 100 
0 n mUTOMILfttt ( f-^ffl«^5 0 0 n m) £W 

[0089] act,»r. mmttisft+moftM mmm 

zitmutc. c<Dmmmm<DMffiic. pt ttmutcti 
■=> -^6 0 mm&tmm&jhtj^xou&v 40 

;l/4 0ttagBi^6^SJ55^1 5 0 MnoWtfXffiftfcS 
S (PttHHO. 5mg/cm*> £Sg 1 5 0'C. 
EE* 1 0 k sr/cm'T 1 OfMBoafr-C. *vi-7l> 

[0090] & e>nfe^@-sig^*®tb<4fi6i»B£ffl 
so. 5 A/cm'-cffiz&.mztf'>tc. *<Dmm. 

0. 6 9 V©«^*HE*BUarc4**r»A:. £tc. C 

©Km* i o o u$Ratu;iT «i,t 4>m*©£{t#i2&6 so 
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[009 1 ] (ttRffl 1 ) m&m l i|SI«>i:a«:it;^f 

tt^i^ffl-fe^cciffl^j^-c. jlJgCTi i lattice ttmK 
H*ff -> 1 0 0 BWBfeLhKiW -5 <tBajft*g1I*# 

«-flBS^(**SKteic«. &£&i*jasr©isg©i§ 

[0 09 2] (f£6S#f3) f^h^y \-*~>'>7>is<l:U 
f h + S^U >8CC*-x*y--;Uzg£®jg£ifcg£ 
JgTJU3U-MC*fl-T4 : 1 ©^;H±-cit£Lrt:. o 

3 : 1-1 : i©ig^?fi*^ti^ntti^r5a©im^ 
■chci (tfcitr>t^r) im^u-cua^m9& 

JUttJgtf^OymteHSnSJ^CCjfciaU 

citciD^i o o u.m<Dm&v>\<mwmi'tc. C<D 
m&?>\>*$n o o'cvsmrs^m^m^vm&mtz 
c t •cmmm-eMfiftttoy^fj: z> p, o , - s i o , am 

OnmfcTF. ??LI-CB500-2000 nmr*o 
fc. 

[0093] -x^-c. ffism&&*t7Zfre>tj:znmn 
m 1 1 <®wmism a v * ©&£■ 4 o mm® t *> <=> 

^C^^S^l 5 0yim(D^ffi:IRSi (P tffi}#fi0. 
5ms/cm') 1 5 O'C. II* 1 0 kg/cm' 

r 1 o #m©*frr. ^S«C J: 9 «£< O/c. 

[0094] ffeti/cms-^^^mrifettfigS 1 ^ 
•b;u{cffl^^r. -fe/uaS8 0'cr. r^-Kfeio' 

* v - f tc'-e ti?ti&& L tefcm t m^L. s«e 
fgso. 5 A/cm'-ea^mst^^ffofc. mm<D 
i%*mmto. 6 8vcs>«5. 1 ooo^na©iSff-« 

[0 09 5] (tb$3M2) CF, = CF,iCF, = CF 
OCF.CF (CF,) O (CFJ ,SO,Fi©*S^ 

(**^^s^^>3£^sai. 0 5y§i/g©w 

fli£2 2 O'CrJftHUJSL. J?3 5 0/im©7^1.A4 
ff/c. C©7 4 )\y^i>jt K3 0fifi% 

o-c-c iB#pa?g«8o. <,m#T£ft*m) * 

mtc. 

[009 6] f§6tlA:S»iS^n«SWmi£ LTffl 



IS 

C0097] -e©^. mmom+wB* 0 . 6 9 VT 
»><ommm2 tmmvij-yMK moommmmutc 

««C^*E#»ltt:lKTU O. SA/cm'TOffi 

WK*rt«CC £&© &£JAi!2# 6 *i fc. 
[0 09 8] (%ttffl3) fVzfjt h*S^>7>. 5" h 
7^ h + ^OOKfe^T- h7- i -7"nd<+^^if> 10 

X4 : I (D^)VttXiM.^Ltc. -orJ^X. COigmiCX. 
^y-Jbi^AT; K<Z>Jttf3 : 1~1 : 1 ©ig^iffi 

L/C, ctihu^mr^^^- h&cctf^xss^JiH 
*a«L. »*»»fflllWtiotHC i (2fc&;tT>* 

#7*g«fCfa7k#&SicJ:5y;UtmW2 OumiS 

sns<fc^(cjfML, mk-tzctuLjzvmi o o vm 
©tafcy^gtefiasii/fc. c©*a*yrt'*tf>7 o o-c-c 20 
5 «*M**»H»riiMfia"r s c 4 -ca«ffiri§?L#flj 

©S&£P,O s -S i O.-T i 0,(DMtaS^/-7^^6 

•C* 0 . M®CDffl?L7>?S«®S;ffi-C5 0 0 n m«T. £ 
?Lffir(i5 00-20 00 nmT*7/c. 
[0 09 9 ] ;fci»r. |Riafttt%:tf?;i4>£ttS«JKK 

CC. P t ZimLtciJ-itOzfvvfd 0SS9S4J1S& 

w i b.m&tmmhXvxom^shA ossg&4*>e> 

fc-5>J?i*iftl 5 0 mnC^^ffiSSSS (P tflfSfiO. 30 
5mg/cm') £figl 5 0'C. E*10kg/cm' 

[0 10 0] 96ftfcra-|)ffig^«*%tttt«&B 
HzJKCffl^j^T. -feJl-Sg8 O'C-C. T^-KfeiO-' 
*V- KCC-S-n-en^ $y-;U47]<£ 1 : iril&lfc 

a«*4£«*flu&o. imm&o. bA/cm'vmm 
wtntm>z'if->tc. m&KDiz+mmto . 6 8vr* 
o . iooo B$ro«©«ff wE©ffiTia*j 5 o 

[0 10 1] (tfcS8W3) CF, = CF,iCF,=CF 40 
OCF.CF (CF.) O (CF,) ,SO,Fi©ftl^ 

4 -r*>£»Sfii. o s y^s/g©?©®® 

]Ji£2 2 O'C-CflWiKJgU JlS5 0ymCD7y ;UA?r 
ff/c. C<D7^;UA^>'^?-Jl/XJU* + ^K3 0ma% 
4SJtt*'; 1 5«fi%4tDig^7jcfgfK4irflD*^ ) &tf 

0 -CT 1 BfflttitU il^TO»©**>3MW Of* 

[0102] '&*>titm#nft*Wk*mM , mmt uxm so 
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<r>/cfc«+. IU5SP«3 4ISI«)5c^<cJ:'3me-)®Jg^» 

[0103] eofts. mm<D%&-&mzo . 6 9 vt 

*0HS6^l2 4|5l^-C*-3/c7ji > ift5 0 0B$pa«iaL//'c 
fig{C}flS^mE»i-Sij«(C(gTL/ t 0. 5A/cmT©jft 

w***5ite& ms-ies^» i &ia^/c4c5. 
»f fcSUffiffljec > * - iSia o -c t > s c 4 #i2tf> <=> ft 

[0104] (mmwA) sr. fiio. umsso 

*7-^>&^£P,0, -S i O.^fBECcaitO. -(KM 

s-t+jt. c<D<m- mmmzf&®!£')iE.Lxmmi§8i 
#tp,o,-s i o,^«^*J2 0%©&s3;*«-r4 

P.O.-S iO.^M^^Slfc. c 

[0105] sfc. mria*-#> • p,o,-s i o,m 
[0106] -xi>x. 07{c^-r<t'5(CBfris**w®4 1 

("tffi: 3 2 mm* 3 2 mm) 4. Birie&{ti?lffi4 2 
(^J1£: 32mmx32mm)4T. P,0,-S iO, 
JK©*fl?Wlg4 3*^n60fl4^^friemft?HSS4 3 

tm.rm'^cmnvtc. c*i6©«»»* 1 2 o-cr 

5^1. 1 0 0 kg/cm*<Df£t>X*v F7 - 1/XIT 
«£TSC4CC e fcD*aiigB4 4£{'Pi!lL;fc. C©ieHSf> 
4 4 ®ttastBttS4 1 iMfC¥*mS 1 0 0 u m. I?L$ 
7 0%©*-^>^?LMS*^^S^4m{h«4 5*sJ: 
UW-mim 5 u m , ^?L^ 4 0 %<D * - tf' > ^?L®tg A> 

2mm. i}Ilmm<DK<k5'J^«l&?t4 7*WT5^{t 
ffiJffiffliJ*iI/^4 8 4ttS*4«iffl'J*^f 4 9©rtgi5(Cffl<^ji 

^■c5JEc;MS 1 0 c m'vmmn&zitmutc. 
[0107] mmmt vx* *s-)\,6*<d 1 : 1 

(*jUt) zg^fE^ff 6<afc*®te©j6K.14rljS«4 6(7) 
ffliJB^^^e^-CjgAU. ©ft^I^4Ur 1 a t m© 
lOOml/min rBMtJWfflll*^y4 8©« 
*&?t4 7lCi&LX8 O'CXftn&tf^tc. C©^fe©^ 

[0 108] (HSS0H5) BS0. 2 wm*i?L*i0fi£? 

1 0 iimfflP tJg%P a O, -S i Q.JRttiKCC 
EA^ttL^S-li/Co C©1EA • K«iae«{ttOi9>) 

iiurp.o.-s i o I ^tss©iiite^^?:B<riap t 

S©*ffl?Lrt CCJfM C©Pt»5*Pt-Ru 

*±.K.mm\sxmm*:\*m.^tc. 

[0 1 0 9 ] Sfc. Jffl?LrtSI5{CPaO,-S i O.JSMe 
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*±«cGEgLTia{b?FI@£{13aofc. 
[0 1 10] ftfefifctttttt ("ttt : 3 2 mm 

x 3 2 m m ) *j cfcO'SMbftlg : 32mmx32m 
m) €r«t>-CHSSWl4<i:|Hjfi|A e cS7(C^TSrDffif»l 0 

[0 111] »6ftfc*«ftCCOl»r. *BI«4£I3I* 
8 CCthT. 

[0112] <£t«W4) *-T. *-#>HKN*Cctt« 

[0 1 13] $fc, #.-#>ffl*5M*(Cttj»£ orpt^ 

nx±ccSMiLfcfft. t7^>M«ca«U «&«I0 
TBSMbS'JS^lifL.fc. 

[0 1 14] *l»r. mriSi^l4ffi (^t& : 3 2mmx3 
2mm) t. WHZmtftM (^ffi : 3 2mmx3 2m 

fc. cn6OSiMl2 0'Ct5OT. lOOkgr/ 

[0115] mt>titc&n$izmi<>-c9mM4 tmrntj: 

H7 KiftTSlCffia 1 0 c m'O^m/lfe^f^Lfc. 

[0116] ff ztitcmnmic-o^-c. mmm4 tmm 

-co i i 7 ] mQfrh*nhfrU£*><.c. nstW4. so 
irofiKWWfiec fee > r « 5 a & £ L, r Utfj 9 

/JDifttCj2^{CtB^*ifiTL/. 2 A 4>&jfc;&<Kft& 

{<:«(:£„ c*itc*tU H5SW4 . 5©if4S«, 

-5. * 
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* [0118] 

«*(*© mnmtizmmv # s . 
[oii9] */c. 4c«nscj:tiix. m z j- jh?©s 
itmMommmm^&tmzviiffl-rz citcto. mm 

io ffi«-rsc<h»irt-5. 

[0 12 0] «8WJC«fctiti3«ttttffc*i«fcO f /h 

5. 

[ii©b**w] 

[0 1 ] *%pjiK.fct> t>mMmmicisvzmm$HD-B 
[02 ] *&wt£mt>zmmnm< l ctevz>&m&<Dm<D 

20 [0 3] *^{c^*D6^®tk(CteW-5|2^g|lco$ 6 

[04] 03©M&Jg©fctfgP30. 
[0 5 ] *ftW(,cmtyZMWmmicisl~tzm-mSfc<D$ 6 
{cgiJ©JB!B45*-r««na. 
[0 6] 05©fl&SJf©l£;*;eiB§0. 

[07] tt&awmtemvm^tcs $ s-^m&smm 

[08] *&w<Dmm m 4 . 5 * «t o'tbisw 4 ic <%t> z 
imwmomm-mizim®. 

30 [^#<DUJB^] 

1.41 

2. 4 2 -mtmm. 

3. 11. 4 3-SJSSBS. 

1 2. 1 3. 2 4. 2 5-MJIi. 

1 4 -fi#<*. 

15.30 -«ait4^ . 

16.31 I- >i»*ttt4-*. 

2 2. 2 3-^*>eaHt«HR. 
2 8.2 9 -.mo 



[02 ] 



[04] 



(11) 
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